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We claim: 





1. An article, comprising: 

a substrate having at least one surface; and 
a photo-induced hydrophilic coat/ing deposited over 
at least a portion of the at least one surface, wherein an 
outer surface of the photo-induced hydrpphilic coating has a 
\ root mean square roughness of less thari or equal to 2 rim; and 
wherein the photo-induced/hydrophilic coating is 
ed by a process selected frofn chemical vapor 
on, magnetron sputtered vacuum deposition, and spray 
s . 

2. The article a£ claimed in claim 1, wherein a 
angle of a water droplet on the article is less than 
r exposure of the (^bating to UVA340 radiation at 24 

60 mins . 

3. The article as claimed in claim 1, wherein a 
angle of a watefr droplet on the article is less than 
r exposure of /the coating to UVA340 radiation at 24 

60 mins. 

4. Th^ article as claimed in claim 1, wherein a 
angle of af water droplet on the article is less than 

exposur^/ of the coating to UVA340 radiation at 24 
W/m^ for 60 mins, 



5. /The article as claimed in claim 1, wherein the 
contact angle /of a water droplet on the article is less than 
or equal to 1/ 



The article as claimed in claim 1, wherein 
the photo-ifiduced hydrophilic coating has a thickness of less 
than or equal to 500 A. 




m 
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7. The article as claimed in claim 1, wherein 
the photo-induced hydrophilic coating has a thickness of less 
than or equal to 400 A. 



8. The article as claimed in cla/m 1, wherein 
the photo-induced hydrophilic coating has a/thickness of less 
than or equal to 300 A. 




9. The article as claimed 
oto-induced hydrophilic coatii 
or equal to 200A. 




i n ^ e ra ii^ 1 , wh e r e i n 
las a thickness of less 



10. The article as >claim^d in claim 1, wherein 
'e photo-induce^fiydrophilic ^oa^ifig has a thickness in the 
nge of 50 jk^to 500 A. 



11. The articV& as claimed in claim 1, wherein 
le photo-induced hydrophilic coating includes at least one 
matal oxide and/or me^aj/ alloy oxide selected from titanium 
oxides, silicon oxides/ aluminum oxides, iron oxides, silver 
oxides, copper oxides/ tungsten oxides, zinc/tin alloy 
oxides, zinc stannatfes, molybdenum oxides, zinc oxides, 
strontium tit^nate, /cobalt oxides, chromium oxides, and 
mixtures or /fcombinfetions thereof. 



12. /The article as claimed in claim 1, wherein 
the photfo-indugfed hydrophilic coating comprises titanium 
dioxide/. 



Ij6 . The article as claimed in claim 12, wherein 
the tfitaniufti dioxide is selected from the group consisting of 
anat&se, r&tile, brookite, amorphous, and mixtures or 
comb/inati£ns thereof . 



/ 14. The article as claimed in claim 1, wherein 
the phojfco-induced hydrophilic coating is substantially non- 
porous/ / 
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15. The article as claimed in 
the outer surface of the coating has.a-^rc 
roughness of less than or equal to 1 



lim 1, wherein 
mean square 



16. The article as cla/med in claim 1, wherein 
the outer surface of the coatingyhas a root mean square 
roughness in the range of 0.2 i>m to 0.7 nm. 



the coatii 



equal tc 




17. The article/as claimed in claim 1, wherein 

has a photocat^alytic activity of less than or 
x 10" 3 cm" 1 mil 



18. The Article as claimed in claim 1, wherein 
coating has a phbtocatalytic activity of less than or 



al to 3 x 10" 3 cm" 1 min" 1 . 



19. /The article as claimed in claim 1, wherein 
the coating ha^ a photocatalytic activity of less than or 
pal to 2 x ZO" 3 




cm 1 min 1 ± 2 x 10 



3 cm 1 min" 1 , 



10 . The article as claimed in claim 1, wherein the 
a visible light reflectance in the range of 15% 



21. The article as claimed in claim 1, including 
at lea$fc one additional coating located between the photo- 
induce/S hydrophilic coating and the substrate. 

22. The article as claimed in claim 21, wherein 
the a/dditional coating is a functional coating selected from 
the iroup consisting of a sodium ion diffusion barrier, a 
solajr control coating, and an antiref lective coating. 



23. The article as claimed in claim 1, wherein 
thel substrate includes a first surface and a second surface, 
with the coating deposited over at least a portion of the 
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first surface and with the second surface having tin 
therein. 



Effused 



24. The article as claimed in claim 1, wherein 
the substrate is a float glass ribbon and/the process is 
selected from chemical vapor deposition^ and spray pyrolysis. 



25. The article as cladmed in claim 24 , wherein 
the float glass ribbon is located in a molten metal bath and 
the process is chemical vapor/fcieposition i 

26. The article as claimed in claim 1, wherein 
the a^^ifcle is a monolitmic or laminated. window unit having 
an njafer surface and a/i outer surface with the photo-induced 

philic coating deposited on the outer surface. 

27. T#e article as claimed in claim 1, wherein 
article is a^f insulating glass unit having number 1, 2, 

3, and 4 surfaces and the photo-induced hydrophilic coating 
is located on £t least one of the number 1 or number 4 
surfaces , 

r 8 . The article as claimed in claim 27, including 
a functional coating located on at least one of the number 2, 
number 3, for number 4 surfaces. 

29. The article as claimed in claim 1, wherein 
the article is an automotive transparency. 




30. The article as claimed in claim 1, wherein 
the ar/bicle is an architectural window. 



/ 31. The article as claimed in claim 1, wherein 

the article is an automotive transparency having an inner . 
surface and the coating is deposited on the inner surface. 
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32. The article as claimed in claim 1, wherein 
the coating comprises titanium dioxide having a thickness in 
the range of 200 A to 300 A, a root mean square smoothness 
of less than or equal to 1 run, and a photoca^alytic activity 
of less than or equal to 3 x 10" 3 cm" 1 min" 



33. The article as claimed in claim 1, wherein the 
substrate includes a functional citing deposited over at 
least a portioif of the substral 

34. The article /as claimed in claim 33, wherein 
the fui]4^tional coating isr a solar control coating. 

35. The article as claimed in claim 1, wherein the 
ate includes a/ first surface and a second surface, with 

hoto-induced hfydrophilic coating deposited over at least 
tion of the first surface and with a functional coating 
ited over at least a portion of the second surface. 



36./ An article, comprising: 

a i/loat glass ribbon having at least one "surface; 




and 



a/photo-induced hydrophilic coating deposited 
directly on /at least a portion of the at least one surface, 
therein the photo-induced hydrophilic coating is 
deposited .^irectly on the float glass ribbon in a molten 
metal\batl: 

37. An article, comprising: 

a substrate having at least one surface; and 
a photo-induced hydrophilic coating deposited over 
at least £ portion of the at least one surface, 

wherein the photo-induced hydrophilic coating has 
a photocat\alytic activity of less than or equal to 3 x 10" 3 
cm" 1 min" 1 . 



An article, comprising: 
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a substrate having at least one surface; 
a photo-induced hydrophilic coating deposited over 
at least a portion of the at least one simace, 

wherein the substrate is a ^^loat glass ribbon 
located^in a molten metal bath, 

wherein the photo-inchr6ed hydrophilic coating has 
a th/ckness of 500 A or less,/and 

wherein the photx>-induced hydrophilic coating is 
osited over the at le^st one surface in a molten metal 
ath by chemical vapoi/ deposition. 

39. An article, comprising: 

a sujzfstrate having at least one surface; and 
a izmoto-induced hydrophilic coating deposited over 
at least a portion of the at least one surface, 

/wherein the photo-induced hydrophilic coating is 
deposited' by chemical vapor deposition at a temperature in 
the rarige of 500 °C to 1200°C, and wherein the photo-induced 
hydro^nilic coating has a thickness of 500 A or less. 

40. A method of forming a photo-induced 
hydrophilic coating over at least a portion of a substrate, 
comprising the steps of: 

providing a substrate having a first surface and a 
second surface, with at least one of the surfaces having tin 
diffused therein; 

depositing a metal oxide precursor from a coating 
device onto at least one of the surfaces by a process 
selected from chemical vapor deposition, spray pyrolysis, and 
magnetron sputtered vacuum deposition; and 

heating the substrate to a temperature sufficient 
to decompose the metal oxide precursor to form the photo- 
induced hydrophilic coating having a root mean square 
roughness of 2 nm or less. 



41. The method as claimed in claim 40, wherein 
the coating device is a chemical vapor deposition coater, and 



♦ ♦ 
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the metal oxide precursor is selected from titanium 
tetrachloride, titanium tetraisopropoxide, titanium 
tetraethoxide, titanium tetrabutoxide, and mixtures thereof. 

42. The method as claimed in claim 40, wherein 
the photo-induced hydrophilic coating comprises titanium 
dioxide . 

43. The method as claimed in claim 40, wherein 
the photo-induced hydrophilic coating has a thickness such 
that a contact angle of a water droplet on the coated 

. j substrate is less than 15° after exposure of the coating to 

Q UV radiation of 340 nm at an intensity of 24 W/m 2 for 60 mins. 



Ijl .44. The method as claimed in claim 40, wherein 

h£J the photo-induced hydrophilic coating has a thickness of less 

UP J o 

than or equal to 300 A. 



45. The method as claimed in claim 40, wherein 



m 

the photo-induced hydrophilic hydrophilic coating has a 

4" thickness of 50A to 250A. 

P 

m 

46. The method as claimed in claim 40, wherein 
the coating device is a pyrolytic coater and the method 
includes directing a suspension of the metal oxide precursor 
from the pyrolytic coater onto the first surface. 

47. The method as claimed in claim 40, wherein 
the metal oxide precursor is deposited directly onto the 
surface of the substrate. 

48. The method as claimed in claim 40, wherein 
the coating has a photocatalytic activity of less than or 
equal to 3 x 10 cm min . 



49. The method as claimed in claim 40, wherein 
the coating has a thickness in the range of 200 A to 300 A, a 
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root mean square roughness of 0.2 run to 1.5 run, and a 
photocatalytic activity of less than or equal to 3 x 10" 3 cm" 1 
min" 1 . 

50. A method of forming a photo-induced 
hydrophilic coating over at least a portion of a substrate, 
comprising the steps of: 

providing a float glass ribbon in a molten metal 

bath; 

depositing a metal oxide precursor material from a 
coating device directly onto a top surface of the glass 
ribbon by chemical vapor deposition; and 

heating, the glass ribbon to a temperature 
sufficient to decompose the metal oxide precursor material to 
form the photo-induced hydrophilic coating. 

51. The method according to claim 50, including 
depositing the metal oxide precursor material to provide a 
photo-induced hydrophilic coating having a thickness of 500 A 
or less. 

52 . A method of forming a photo-induced 
hydrophilic coating over at least a portion of a substrate, 
comprising the steps of: 

providing a substrate having at least one surface; 

depositing a metal oxide precursor material from a 
CVD coating device over at least a portion of the at least 
one surface; 

heating the substrate to a temperature in the 
range of 400°C to 1200°C to decompose the metal oxide 
precursor material to form the photo-induced hydrophilic 
coating; and 

providing sufficient precursor material such that 
the photo-induced hydrophilic coating has a thickness of 500 
A or less. 



